Introduction: Published studies reveal that incremental graded and short term anaerobic exercise lead to an increase in beta-endorphin levels, the extent correlating with the lactate concentration. Beta-endorphin can be released into the circulation from the pituitary gland or can project into areas of the brain through nerve fibers. Exercise of sufficient intensity and duration has been demonstrated to increase circulating Beta-endorphin levels. Thus, our study investigates the effect of anaerobic activity on pressure pain threshold (PPT) in normal individuals. Materials and Methods: Normal individuals (N = 30) between the age group of 20-30 years were recruited for this study. The subjects performed an anaerobic bout on Monark Wingate cycle egometer. A pre and post assessment of PPT was evaluated. 
IntroductIon
One of the distinguishing factors between aerobic and anaerobic exercise is the production of lactic acid. [1] It has been studied that the intensity of exercise is important in significantly altering circulating beta-endorphin levels. These studies suggested that a critical intensity of exercise (>60% maximum oxygen uptake) was needed to increase circulating beta-endorphin levels. [2, 3] Subsequent studies have confirmed that the intensity needs to be at a critical level but may fluctuate from this minimum based on the individual. [4] Graded exercise has typically demonstrated increases in circulating beta-endorphin following exercise above a certain critical intensity. [5] Heitkamp et al. examined the response of beta-endorphin to a graded treadmill test which lasted approximately 30 min. [4] The level of beta-endorphin increased from a resting value of 10-30 pmol/L at the end of the exercise. This concurs with previous reports. Graded or incremental exercise of an aerobic nature appears to increase circulating beta-endorphin. It is unclear what produces this response or what factors during the exercise may stimulate beta-endorphin release.
Thus, it is imperative to study the influence of anaerobic bout on pressure pain threshold (PPT) in normal individuals.
Objective of the study
To assess PPT and induce an anaerobic bout using Monark Wingate cycle ergometer.
materIals and methods
Monark Wingate cycle ergometer (Peak Bike, Ergomedic 894E) [ Figure 1 ] was used to induce anaerobic bout. Pressure algometer (Wagner) was used to assess the PPT [ Figure 2 ].
Study design
This was a cross-sectional study.
Inclusion criteria
Thirty normal individuals between the age group of 20 and 30 years were recruited for this study.
Exclusion criteria
Participants having any musculoskeletal, cardiopulmonary impairment were excluded from the study.
Methodology
Institutional Ethics Committee approval was taken before the study was initiated. Sample size was estimated with the level of significance chosen at P < 0.05 and power of the study at 0.80. The estimated sample size was 30. The participants were chosen by convenient sampling. Written consent was obtained from all the individuals who participated in this study. Participants were selected according to inclusion criteria. Study participants were having Mean Age of 22.46 ± 1.00 [ Table 1 ]. Pressure algometer was used to measure the PPT in lbs/cm 2 on preselected sites (on the belly of quadriceps femoris [ Figure 3 ] and gastrocnemius) [ Figure 4 ] before anaerobic activity.
After preassessment of PPT in specified muscles, the participant was asked to warm up for 3 min on cycle ergometer without any resistance applied. Based on participant's weight (in kgs) computer application of Wingate cycle ergometer, the amount of resistance to be added to induce anaerobic activity was set. After the warm up, the participant was explained to cycle at the maximum speed possible for him/her, involving his/her maximal effort for 30 s. The cycle ergometer was programmed to add the resistance as soon as the cycling speed reaches 70 km/h. The same was explained to the participant and encouraged to cycle at maximal speed. After the bout was over, participant was made to sit, and PPT was again recorded from the same previous sites. GraphPad InStat (GraphPad Software This study highlights the influence of anaerobic bout on PPTs in quadriceps and gastrocnemius muscles. Although in this study blood tests were not accompanied to verify the levels of endorphins, further studies can be designed to study the same. Furthermore, different exercise intensities, duration, frequency, and different protocols for anaerobic testing can also be studied in the future. Such studies will definitely provide a greater understanding of the postexercise analgesia and will provide better clinical benefits.
results
The pre-and post-bout changes [ Table 2 ] in PPT in quadriceps femoris [Graph 1] and gastrocnemius [Graph 2] were significant and highly significant (P = 0.0411 and <0.0001, respectively). This can be attributed to the fact that short-term effect of anaerobic bout of activity probably causes the release of indigenous beta-endorphins.
According to neurophysiological theory, it was proposed that high prothrombin time (PT) is induced due to continuous stimulation. Pain itself is responsible for the inhibition of pain by inhibiting neurons in the dorsal horn of the spinal cord. Second, the cognitive theory, an adaptive theory, proposes that frequent exposure to uncomfortable sensations improves the ability of participants to perceive pain, this could cause chronically increased PT. [6] [7] [8] [9] [10] [11] Various mechanisms have been proposed for the increase in beta-endorphin in the circulation as a result of exercise. Based on the type of exercise, different mechanisms may be involved in the regulation of beta-endorphin release during exercise.
[12]
Analgesia
One proposed mechanism for beta-endorphin is related to analgesia. [13] The studies examining opioid receptors and pharmacological interventions in the modulation of pain in animals suggest that beta-endorphin is involved in the analgesic response.
Lactate, pH, and base excess
Acid-base balance (pH or lactic acid levels) has been postulated as a mechanism for the increase in beta-endorphin during exercise. [14, 15] Since exercise intensity ≥60% maximum oxygen uptake has been generally reported to increase beta-endorphin, several studies have related this increase to anaerobic threshold or lactic acid production.
Thus, from our study, it can be concluded that anaerobic activity (bout) influences pain modulation after an anaerobic bout. 
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